Abstract -In this paper, an attempt is made to review and analysis the status of the chronic disease the gulf region. In addition, illustrate the methods of visualization of the chronic diseases information, which are the major disease burden in the gulf region. This paper, is reviewed and discussed the methods of analysis the chronic diseases data with reference to univariate time series model. The Forecasting model based simple linear regression is proposed and implemented. The Visualization of digital data is considering as one of the most important techniques for presenting the distribution of statistical data within a small space. An interactive disease map is proposed and implemented to determine the chronic diseases numbers and locations.
Moreover, depending on the ministry of health statistics in the Sultanate of Oman during the period (1990 -2005) , approximately 75% of diseases burden is attributable to chronic diseases" [2] . The total number of death because of chronic diseases are a double number of death caused by infectious diseases, like pulmonary tuberculosis, viral hepatitis (A), malaria, and AIDS (HIV). In addition, the chronic diseases affect women and men at younger ages. There are a number of risk factors causes the chronic diseases including physical inactivity, unhealthy diet and use of tobacco. The chronic disease is a factual dangerous and it is growing rapidly over the time, Therefore, many governments spent billions of dollars for controlling and preventing the expansion of CD [3] . WHO reports indicate that the occurrence of CD will be raised dramatically in 2023 as shown in Figure 3 .
For this reason, one of the solutions to reduce the rate of chronic diseases is increasing the health awareness in the community. Therefor, design and implement a web application for the chronic diseases surveillance is much needed, which will help in raising the knowledge of culture-related chronic diseases and methods of reducing its effects. The chronic disease (or non-communicable disease) is a disease that remains or continues for a long period of time, starts from about three months or more. Generally, these diseases cannot be prevented using a treatment or take a medicine. Ministry of health in Sultanate of Oman is working on educated members of the community against the chronic diseases like diabetes, blood pressure, etc., in order to increase the health awareness. The infectious disease (or communicable disease) is a disease that generated by microorganisms, like bacteria, parasites, fungi and viruses. In addition, can be infected other people quickly through sneezing and coughing, or through physical contact. Examples of infectious diseases are malaria, pulmonary tuberculosis, viral hepatitis (A) and AIDS (HIV) [4] . Therefore, the government's wok hard to reduce the expansion of the chronic disease and infectious diseases by offering intensive programs and studies of injuries prevention methods [5] . The main objective of this paper is to promote awareness of the expansion of chronic diseases in GCC. Therefore, design and implement a web application for analyzing, forecasting and visualizing chronic diseases is much needed. This system will collect the data of chronic disease and illustrate the analysis statistics rates in all GCC. In addition, it will provide a very clear visualization figures based on interactive disease map.
II. VISUALIZATION METHODS AND TECHNIQUES
Many techniques are used to visualize and analysis the data. The interactive disease map is one of a powerful method for data visualization. It is used to illustrate information clearly and efficiently via plots, statistical and information graphics. The visualization of statistical data aims to present a large amount of information in the short time. Numerical data can be graphed using lines, bars or dots to visual communicate a quantitative message. Recent studies proved that the interactive disease map helps the users to analyze and understand the meaning of complex data easily. Generally, tables are used where the users look up to a specific measurement, while charts and maps are used to present patterns or relationships of multivariate data. The diseases map is a method for representing different diseases for tracking the expansion of diseases in real time and understanding the reasons of these diseases [6] . A time series is a group of observations or statistics which being recorded or collected at regular intervals and sorted by the time [7] . Therefore, the proposed system will provide an accurate analysis for predicting unseen data over time. Moreover, the trend analysis is a type of technical analysis that tries to predict the future values of data (information in sequence over time) based on past data [8], [9] . The analyze of the statistical data based on trends analysis method is called linear regression analysis and which will help the decision makers in the ministry of health to determine the expansion and needs of chronic diseases [10], [11] .
Cartographic visualization is used symbolism techniques, which is referred to locations inside the map and represent their multiple data values [12] . In addition, it allows the users to select statistical and geographical subsets. Local statistics of univariate distributions can be calculated and visualized in a dynamic figure for exploration like scatterplots, dot-plots, population cartograms, choropleths, parallel coordinates plots, and polygon maps as shown in Figure 4 . The histogram is a most popular visualization method. In addition, it is commonly used to show the distribution of numerical data. [14] According to Ben Fry (2008), "within a small space, the visual can communicate (or announce) more information than the table." [15] . Mapping is one of the modern techniques, which is used to visualize the information. The process of mapping starts with collect the data values and store it inside data set (database). Then design (or draw) the map to represent the data values on it. After that determine some locations (or points) on the map, usually these locations should be the center of each governorate. Afterward use functions to load the set of data values from the database, which will show on the map itself. As an example, consider the visualization of varying data by symbol size on the map as shown in Figure According to Adriana REVEIU, Marian DARDALA (2011), cartographic visualization provides the facilities to represent statistical data. It is one of the most important tools in geographical information systems (GIS). In addition, it aims to show the distribution of statistical data inside the regional map. Moreover, it uses different symbols to show more information at the same time inside the map. These symbols view quantitative details for the users.
[16]
III. ANALYSIS OF CHRONIC DISEASES
The analysis of chronic diseases often depends on longitudinal cohort (or group) studies, and there are many methodological issues related to chronic disease studies, the first one is based on changing definitions of risk factors and outcomes over time. Moreover, the second issue is missing data.
To perform analysis in the existence of missing data, there are many procedures to do that: the first one, make analysis to individuals which data is complete. The second one, insert the existing values to individuals which data is incomplete and then analyzing the dataset. Moreover, the second analytical technique is most appropriate. There are many analytic techniques for chronic diseases modeling: [17] 1. Logistic regression analysis: this can examine the effects of risk factors on the development of the disease. Where the regression parameters, a: is the intercept (on the y axis) . And b: is the slope of the regression line The Least Squares method used to estimate the slope and intercept regression parameters, as the following:
The formula for calculating slope regression parameter (b) is:
The formula for calculating intercepts regression parameter (a) is:
IV. LITERATURE SURVEY This section presents the literature survey of the chronic diseases data analysis. The researchers were implemented different computing techniques for forecasting and visualizing the unseen data. It will cover the expansion rate of chronic diseases in the global. In addition, the forecasting models and visualization techniques are included. (WHO) global report [3] statistics shows that the number of deaths in 2005 is about (58) million, around (35) million approximately of deaths resulted by chronic diseases. It represents about 60% of global deaths, which caused by chronic diseases, "only 20% of chronic disease deaths occur in high-income countries, while 80% occur in low and middle-income countries, where most of the world's population lives". The chronic diseases will rise about 70% of the total deaths in the world at 2030. Khatib O.
[18] stated, "chronic diseases are the major disease burden in the Eastern Mediterranean Region. There are many risk factors associated with chronic diseases, most of them are related to the lifestyle and can be controlled. Such as low vegetable and fruit intake, physical inactivity, high fast food consumption and high cholesterol are dominant causes of cardiovascular disease and some types of cancer. Also obesity and overweight can raise the risk of chronic diseases, like heart disease and diabetes". There are many approaches can help to deal with this problem such as developing national strategies, policies, and plans for prevention and health care. Also, implement and enhance the community participation in prevention and health care. Most of the solutions for preventing chronic diseases are expensive [18] . Gregory Hartl & Menno van Hilten (2012) [1] , explains that the non-communicable diseases (NCDs) are caused more than 60% of all deaths in the Gulf Cooperation Council (GCC) countries. The risk factors are an unhealthy diet, the use of tobacco and the physical inactivity. The Gulf Cooperation Council (GCC) countries (Saudi Arabia, Bahrain, Sultanate of Oman, Kuwait, Qatar, and United Arab Emirates) are adopting a regional strategy to address, prevent and control of non-communicable diseases (NCDs), like diabetes, cancer, and chronic respiratory disease. It aims to reduce exposure to people from different risk factors and improving the services of preventing and treating the health problems [1]. Hill A.G., et al. (200), mentioned that the awareness about the chronic diseases has been grown in Oman. Morbidity for diagnosis related to chronic diseases, especially cancer, cardiovascular disease, and the endocrine disease was growing and becoming a significant share of Oman's burden of disease [19] . Jawad A. Al-Lawati et al. (2008), believes that the chronic diseases are posed the main challenge for Omani population [2] . Depending on the ministry of health statistics in Oman during the period (1990 to 2005), approximately 75% of diseases burden is attributable to chronic diseases. "The distribution of chronic diseases and related risk factors among the general population is similar to that of industrialized nations: 12% of the population has diabetes, 30% is overweight, 20% is obese, 41% has high cholesterol, and 21% has the metabolic syndrome". They conclude that the chronic diseases are the major exhaustion on human and financial resources for Sultanate of Oman, and this will affect the advances in the health care system that has been achieved. Similarly, some related works focus on using visualization techniques like interactive map. Jason Dykes (1998), implemented a cartographic visualization for locating symbols on a plane to show the statistical distributions of one or more variables" [12] .
V. RESULTS AND DISCUSSIONS
Depends on statistical data which collected from ministry of health in sultanate of Oman, it shown that the prevalence of diabetes in Oman is increasing over years. as illustrated in Figure 8 . The results of this forecasting model shown that the prevalence of diabetes in sultanate of oman will increase. And this will help the decision makers to take attention about spread of chronic diseases.
This research paper will implement the simple linear regression method for statistical data analysis and forecasting because the collected data is one variable changed over time. In addition, this paper will select the cartographic visualization method to show the distribution of the data among different geographic locations. In addition, it uses symbols to represent the data; this symbol is scaled with the value of the variable.
CONCLUSION & FUTURE RESEARCH DIRECTION
This paper provided an overview of the chronic diseases in GCC. First, it presents the risk factors that causes the chronic diseases. Then it explains the different methods for statistical data analysis and forecasting models. Moreover, presents different methods for data visualization techniques is presented and reviewed. The Cartographic technique is appropriate for visualization of Chronic Diseases data because it illustrates the distribution of the data among different geographic locations. The literature survey proved that a simple linear regression is an appropriate method for data analysis and forecasting data with one variable only. areas.
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-summarise large amounts of data.
-It is difficult to calculate the actual value (if not shown).
-It consumes more time to execute.
-The size of symbol may hide the location on map.
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